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GOLF CLUB HEAD 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
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2. Description of the Related Art 
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SUMMARY OF THE INVENTION 

20 ^ISWtt:, > > < UT^-f- l-ai 'J T < -tz> r £ as-e 

According to an embodiment of the invention, a hollow golf club head 
25 includes a front body, a back body, and a middle body. The front body includes 
a face portion. The middle body is disposed between the front body and the 
back body and extends from a toe side of a side portion to a heel side of the 
side portion through a crown portion bending upwardly. Material of the middle 
member is lower in longitudinal elastic modulus and specific gravity than 
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material of the front body and material of the back body. 

In the golf club head according to the embodiment of the invention, at 
least, the crown portion and the side portions on the toe side and the heel side 
include the middle body, which is lower in longitudinal elastic modulus and 
5 specific gravity than material of the front body and material of the back body. 
The middle body is light, and is lower in longitudinal elastic modulus and 
specific gravity than material of the front body and material of the back body, 
not only in the crown portion but also in the iside portions on the toe side and 
the heel side. 

The material of the front body may include at least one of titanium and 
15 titanium alloy. The material of the back body may include at least one of 
titanium and titanium alloy. The material of the middle member may Include at 
least one of metal and alloy, which have melt point equal to or lower than 
700 *c. r o=ou:7 * Ktt, v ■ hi* Att izm&i. 

Alternatively, the material of the front body may include at least one of 
titanium and titanium alloy. The material of the back body may include at least 
one of titanium and titanium alloy. The material of the middle body may include 
25 carbon fiber reinforced plastic. ^ <D =t/^7 ? "7 y Ktt* 7ay h #2fc Tfs* 

-> ?w*&w.ft\zmm.-t : i> Comics y ^i$:<omittc^yv -fur* 

K^rWlc**-*- «i-)k**T*-*. ge^^-fr^^y 7»P>(OJtSii 1 . 4 



JftN-27-2004 02=36 0355613655 .90* 



4 



According t the embodiment of the invention, a hollow golf club head Includes 
at least one of titanium and titanium alloy. The golf club head includes a front 
body, a back b dy, and a middle body. The front body includes a face portion. 
5 The middle body is disposed between the front body and the back body and 
extends from a toe side of a side portion to a heel side of the side portion 
through a crown portion bending upwardly. The middle body is thinner than the 
front body and the back body. It is preferable that the front body has thickness 
in a range of 0.8 mm to 1.2 mm; that the back body has thickness in a range of 
10 0.8 mm to 1.2 mm; and that the middle body has thickness in a range of 0.6 mm 
to 1.2 mm. 

In the golf club head according to the embodiment of the invention, the 
sole portion, the side portion of the back portion may be thick in a range of 1.2 
20 mm to 4.0 mm. izirfi\i x =Ov:7 9 7^ ? h'<oM<b$:i&< bfc 9 , 

^7^7^^ K<0]£'fraM£< *t)s tf— ^ (tt3N0 ris±*5 0S< fcSo 

In the golf club head according to the embodiment of the invention, the 
26 middle body may be present only in the crow portion and the side portions, and 
furthermore may be present in the sole portion. When the middle body 
includes at least part of the crown portion, at least part of a sole portion^ and at 
least part, of the side portion. When the middle body includes at least part of 
the crown portion and at least part of the side portion, it is preferable that a 
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ratio of an area of the middle body to an entire outer surface area of the golf 
club head fs in a range of 5 % to 33 %. When the middle body includes at least 
part of the crown portion, at least part of a sole-portion, and at least part of (he 
side portion, it is preferable that a ratio Df an area of the middle body to an 
5 entire outer surface area of the golf club head is in a range of 8 % to 35 %. 

y Kflctt, i 1 0 - 2 0 mm©7 II y httffco 1 1) iv\ 

BRIEF DESCRIPTION OF THE DRAWINGS 
10 li(a) \t%1fc<nj&1&\Z.t&Z>z2)\,-7t; KOftftB* El 1 (b) \%m 

sin. n (c) \tmmmx-s>z. 

(a) IJSiJ0^1fe©JgffiCf 5 =f/i-7 ^ y/^y' KO^^a, B 2 ( b ) 
»*«iJB5@, §2. (c) 13l4»r®E!T-*>5 c 
JI_3Jifi£$fe«? =r a- -7 9 7 -/^ ? K ©S^EI T? $> 5 «, 
15 ' . j 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 
etTv S®^r#fiSLT^^S<^)^li»c-^v^TSlM•t-5. 0 1 (a), (b), (c) 

20 4 KflKB W-tf/uAe b*m-*Z>. Z.o>*tv>?9 t^^-v K 1 Att, 

7nVl«#i p, 5 7 K# 1 .1 RU</< y ^ ft 1 2 ^-ftft Lfc t> OTfc 5 1 
7 a > h<£ 1 0 tt\ zfju? 7 ^ v K 1 0 OfltS|5«rfl|fie-r $ 5 ; 7 

. *&2 i, ro7x-^gj2 fc&fcS* t-f K«»»jktf y 

25 (?») a*tar»7 
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V->vU 4 5 v Kflci 1 ©Bu^*lSj©S^:ifg« 1 0 - 5 Omm j$fc i 5 

~3 Omm##$ 1>V> 0 
5 5 ♦/ 1 1 O^f® li, ^7 ^ 7 7 K 1 A OMtlg© 5 ~ 30 % 

*H£$~2 5 L</^o * 7 $ 3 {ZiS^Xlt, $. y K# 1 

. l<Di®tt % rf*7^5^.y KOft^iOl 0 — 5 0 inm^K: 1 5~3 OmmT- 

10 -S'&J; J4«'?j»K#li ^-g-^SU^ a ^ Kflc i 0 3kt;^?^#i 2 ne 

fi© =f^7 ^ 5 7 r ^ y Klcib^tSffi A^t <t t © t , *<Oltft y m-M& 
7 «r * £ < f -5 i t V # 5 a 

S7A'$.&&9£$. y K#l 2 ©8f#tt^#?v* 7 n v h# l l 2fctF^<y 

13*9 tfiVfc»» b*©* 7 3 Oft*.'*:*;* < „ # — 

20 ft:fc N 5 y KfMr^n^ h«CXtfy<y * # t <D &&&& <D 1 0 0 0 k g f 
/mm 2 ( 9 . 8X1 0 9 Pa) &L±t <0 fetf 1 5 0 0 kg f /mm 2 (14. 
7X1 0 9 Pa) WJbfcSi, ^7»^SBis«fc!?^^<*9, J: 5 * t. ft JJHg 
IftUS^i^ft'iii. ft:fc s 5 ? Kfr<OfK»tt^t 7 n V htt&tf^?'* 

25 SJS^isfTl, ?REiBi*SSE'>-t-5fc*, i§^«3 0 0 0 kg f /mm 2 (2 9. 
4 X l 0 9 P a ) £AT £ 0 felt 2 6 0 0 kg/ /mm 2 (2 4. 5 X 1 0 9 P a ) 
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> h#l 0%iXf*<y 2<omtS0> 8 0~ 1 0. 0 9 0 — 9 5%) <Of§m 
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2 2 JdT^^fe$ttTV>5 0 7DV h#2 0»V^7^fr2 2 V— stoA^fc*) 
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!>>-2 1 a <??¥*&fiS^^(»J®«> ^7^7^'/ K 1 BOf^O 1 0 — 5 0 
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K 1 B ©MIffiiO 5 r 3 0 8 - 2 5 %tfc5 i t *s tf 4 LV>. 
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15 0 2.9 X 1 0 9 P a) <0 0 9 U< > #J*tf T i - 1 5 V 

-3Cr-3Sn-3Al,Ti-13V-llCr-3AUTi-15Mo 
— 5 Z r , T i - 1 5Mo - 5 2 r — 3 A I , T i - 3 A 1 - 8 V- 6 C r - 4 
M o - 4 2 r , T i - 2 2 V- 4 A 1 

70^ 0, 2 0 t \,Xl±wii&±ii fiM^f >&&-*?&iz!3iW-j-Z> a-0 

20 Mf %Z>T?i>B.^ 0 ' 
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1 - 6 V - 2 S n. ISffoSOf ? ><&&<DT i - 8 A 1 - 1 Mo - l.V^ 
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25 — 3 A 1 — 8 V — 6 C r — 4 M o — 4 Z r > T i - 2 2 V - 4 A 1 <i>/B V% 5 r £ 
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Table 1 







(kp/mm 2 ) 








Tr-15V-3Cr-3Sn-3AI 


10200~ 10500 






0 


TM3V-11Cr-3Al 


8400-10500 


m& 




0 


T»-15Mo-52r 


7800—12000 


mm. 


*7«7>#SM* 


0 


TM5Mo-5Zr-3A» 


8000—12000 


mm 




0 


Tr-3A1-8V-6 Ci-4M<r-4Zr 


10700—12600 


m& 






Ti-22V-4AJ 


8900—11000 


*& 




a-0 


TI-6AH4V 


11500 






a-0 


Ti-6AI-6V-2Sn 


11300 


£lf it? 


V-1MSM* 


near a 


Tr-8AI-lM<»-1V 


12700 










10850 


®m • m 




a-0 


Ti-3AI-2V(+S+#±j®) 


10900 


®m • m 





AV%*mdr^7^?^ 9 KT*D. AfM&lctt^y K#*rt*2 5 o c c &_b# 

10 *-l<li« 3 0 O c e yjb, i 5 t < |J 3 5 0 c c 6l±©.^^7 ^ 7 7-^y 
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7i*;fl$tt4 Smm»±, #K50mm»±, i: *> fctt 5 3 mm£t_b;&s#$ U 
i^o fcfc'ts 7*-7©S*i5i oommSlltfeSt, ^^^^^071-^ 

10 .F*7^/<-AyKitTiflt5g^ ^9^«$l4iS^4 3-< V^~6 0-Y 
20 



JflN-27-2004 02=38 



0355613655 



P 



